Chloral hydrate decreases gap junction communication in rat liver epithelial cells.
Gap junction communication (GJC) is involved in controlling cell proliferation and differentiation. Alterations in GJC are associated with carcinogenesis, but the mechanisms involved are unknown. Chloral hydrate (CH), a by-product of chlorine disinfection of water, is carcinogenic in mice, and we demonstrated that CH reduced GJC in a rat liver epithelial cell line (Clone 9). To examine the mechanism(s) by which CH inhibits GJC, Clone 9 cells treated with CH were examined using Western blot, real-time polymerase chain reaction, immunocytochemical, and dye-communication techniques. Treatment with CH (0.1–5 mM for 24 h) resulted in a dose-dependent inhibition of GJC as measured by Lucifer yellow dye transfer. Western blot analysis demonstrated expression of connexin (Cx) 43 and 26 in control cells and reduced expression of Cx 43 but not Cx 26 protein from 0.1 to 1 mM CH. CH treatment from 2.5 to 5 mM caused an apparent increase in expression of both connexins that was concomitant with a reduction in mRNA expression for both connexins. Similarly, with immunocytochemistry, a dose-dependent decrease in Cx 43 staining at sites of cell–cell contact was apparent in CH (0.5–5 mM)-treated cultures, whereas no Cx 26 staining was observed. Thus, Clone 9 cells contain two types of connexins but only one type of plasma membrane channel. Understanding of the regulation of connexin may shed light on mechanisms responsible for inhibition of GJC by chemical carcinogens.